found that functional dyspepsia in Australian children was strongly associated with duodenal eosinophilia, in the absence of endoscopic or routine histological findings. 3 In a group of 27 healthy Iranian patients Binesh et al found that the median eosinophil density per high-power field was 13 (ranging from 2 to 45). 4 In none of these studies was duodenal eosinophilia affected by the duodenal location or the patients' H. pylori status
In light of these limited and divergent data, expressions such as "increased" or "abnormally high," used when referring to the eosinophil content in the duodenum, can always be challenged as value judgements that provide only imperfect and subjective information.
There are several possibilities for the wide range of normal counts reported in these studies. The criteria used for counting eosinophils, not reported in more detail in any of these studies, may account for some of the differences. The populations in these studies lived in widely different environments (Northern Sweden, Australia, and Iran), and it is possible that genetic, climatic and environmental exposures affect the densities of normal duodenal eosinophilic infiltrations. Putative environmental influences were invoked to explain regional differences found in a small study of eosinophils in the normal colon of US adults, 5 but no confirmation was ever pursued. Furthermore, irrespective of how strict the criteria used to select normal individuals may be, one can never be completely sure that a subject accepting to undergo an endoscopic procedure is completely free of disease or symptoms.
This study was designed to apply rigorous counting strategies to acquire insights into the content of eosinophils in the duodenum of as "duodenum" (any part, including bulb) were included; specimens labelled jejunum were excluded; those labelled "small intestine" were included only if Brunner's glands were present.
To be included, the duodenal mucosa had to be intact (that is, no active inflammation, erosions or ulcers) and architecturally normal (no villous blunting or crypt hyperplasia). We accepted, however, specimens with intraepithelial lymphocytosis and those with focal gastric foveolar metaplasia. These cases were also analysed separately. Large or polypoid foveolar metaplasia was a criterion for exclusion.
Since we wanted to determine whether H. pylori infection has any influence on the eosinophilic infiltrates in the duodenum, we selected only cases that had simultaneous gastric biopsies and noted the H. pylori status. H. pylori-positive patients were then analysed separately.
The second aim was to estimate the prevalence of significant pri- To convert the counts from eos/hpf to eos/mm 2 we used the coefficient 4.22.
| High-power field

| Location
We first performed a pilot study to determine how many high-power fields should be counted. The results, not reported here, indicated that averaging the counts of three high-power fields chosen from the fields with the greatest density of eosinophils, yielded essentially the same results as data from 5 hpfs. Thus, the average of the counts from the three high power fields with the highest density of eosinophils was used to express the content of eosinophils from each biopsy set. When a biopsy specimen consisted of multiple fragments of duodenal mucosa, the highest density from each fragment was chosen for counting. In this preliminary phase we also determined that there were no substantial differences between the eosinophil counts in the bulb and the more distal portions of the duodenum, confirming Walker's findings. 7 Initially we planned to count eosinophils within the surface epithelium, the crypt epithelium ("eosinophilic cryptitis") and in the crypt space ("eosinophilic crypt abscess") of the duodenum by applying the same method as we did in a previous study for the colon. 8 However, intraepithelial eosinophils were detected in very few duodenal samples, and when present they were so rare that no analysable numbers could be generated. One of the few cases with intraepithelial eosinophils is depicted in Figure 2 . Eosinophilic crypt abscesses were not detected in any of the specimens examined.
Submucosal tissue was infrequently available in duodenal biopsy specimens, and, therefore, eosinophils in the submucosa were not quantified.
| Clinical and demographic information
From each study subject, we extracted the basic demographic characteristics (age, gender and ethnicity), and the five most common indications for EGD (GERD, dysphagia, dyspepsia, diarrhoea, anaemia). In addition, in an attempt to identify manifestations characteristic of patients with larger than average duodenal eosinophil counts, we performed more in-depth queries, manual reviews of the clinical histories, and the request of specific clinical information from the clinicians referring patients whose counts exceeded the number we established as the higher limit of normal.
| Statistical analysis
The primary outcome of the present analysis was the duodenal count of eosinophils per high-power field (eos/hpf Table 1 contains a stratification of eos/hpf by demographic characteristics and indication for the EGD. There was a slight increase in the eosinophil count with rising age, but this change was not statistically significant. The eosinophil counts were similar in females and males.
The duodenal eosinophil counts were only slightly, but significantly higher among Hispanics. The indication for taking a duodenal biopsy, including dyspepsia, showed no correlation with the eosinophil counts.
In 13 of 370 patients, we noted duodenal intraepithelial eosinophils, in most cases consisting of small clusters of 3 to 8 eosinophils (Figure 2 ). These 13 patients had significantly higher eosinophil counts than patients without intraepithelial eosinophils (Table 2) . Table 3 compares the clinical manifestations of these patients to those of subjects with normal eosinophil counts.
(A) (B) (C) (D) (E) (F) (G) (H)
F I G U R E 1 Only intact eosinophils with one or two distinct nuclei (depicted in panels A, B, C and D) were counted. Fragments of degranulated eosinophils, detached nuclei, granular eosinophilic cytoplasm without nuclei (depicted in panels E, F, G and H) were not included in the counts. Haematoxylin and eosin stain, original magnification 600X
(A) (B)
F I G U R E 2 Panel A, shows three duodenal villi with scattered eosinophils and a cluster (square, magnified in panel B) with spillage of the eosinophils into the crypt epithelium. This phenomenon occurred only in 13 (3.5%) of the 370 normal patients studied. Haematoxylin and eosin stain, original magnification 100X (A) and 400X (B)
In 24 of 370 patients, we also noted duodenal intraepithelial lymphocytosis. Overall, patients with duodenal intraepithelial lymphocytosis had slightly, but significantly lower counts of eos/hpf than in patients without duodenal intraepithelial lymphocytosis. The presence or absence of H. pylori in gastric biopsies did not affect duodenal eosinophil counts (Table 2) .
In a multi-variate regression analysis, we used the count of eosinophils as outcome variable. All other demographic and histopathological characteristics served as predictor variables. Twenty-seven of the 370 patients had eosinophil counts outside the 95% range, which was calculated as: mean+1.96 9 SD = 20.4 eos/hpf. These high eos/hpf patients showed a similar gender distribution, but were older than the complementary group of patients within the 95% range (Table 3) . Patients with high eos/hpf presented more frequently with duodenal intraepithelial eosinophils and less frequently with duodenal intraepithelial lymphocytosis (Table 3 ). These last two positive and negative associations were the only statistically significant predictor variables in a multi-variate logistic regression analysis, using the presence of high eos/hpf as a categorical outcome variable.
Nevertheless, none of the clinical manifestations of these patients, including dyspepsia, were more common than in the remainder of the population studied.
T A B L E 1 Eosinophil counts (per high-power field) by demographic characteristics. The mean eosinophil counts in the duodenal mucosa increased with each decade of age, were essentially similar in men and women, and were higher in patients of Hispanic ancestry compared to those of other ethnicities (*P < 0.05 using one-way analysis of variance 18 females, or 58%). Concurrent gastric eosinophilia (defined as >30/ hpf) 9 was present in 14 patients (45.2%), and oesophageal eosinophilia (>15 eos/hpf) 10 gastritis in 11 patients (35.5%); and both in 6 patients.
Of the seven patients who had a simultaneous colonoscopy with biopsies, four had colonic eosinophilia. 8 
| DISCUSSION
This study of 370 adults with a histopathologically normal duodenum and no current or past small intestinal disease showed that the mean eosinophil counts were 8.2 eos/hpf with a standard deviation of AE 6.3. The numbers were essentially identical in men and women, and increased slightly, but not significantly, with each decade, from a minimum of 6.6 AE 4.7 in adults younger than 31 years to a maximum of 9.5 AE 6.2 in subjects older than 79 years. Hispanics had slightly but significantly higher counts than non-Hispanics. The apparent lack of distinct manifestations associated with isolated increases in the eosinophilic content of the duodenal mucosa suggest that the distinction we made regarding eosinophilic colitis could also be usefully applied to the duodenum. 8 In a study of 194 patients with isolated colonic eosinophilia, 63 (32.5%) were biopsied during a screening colonoscopy for the detestation of colon cancer and most of them had a normal endoscopy. Thus, in contrast with what happens in the oesophagus, where intense eosinophilia is virtually always associated with significant symptoms, 13 isolated eosinophilia in the stomach, 9 colon, 8 and duodenum is often a histopathological finding rather than the expression of a specific disease.
Our inability to either confirm or reliably confute Walker's group's findings of a significant relationship between increased duodenal eosinophilic counts and nonulcer dyspepsia may represent a shortcoming of this study. We suspect that the way clinical data were collected in these studies influenced the sensitivity and specificity of the symptom defined as dyspepsia. Walker's group selected dyspeptic patients from a single clinical setting using the Rome criteria. In our database, we relied on information provided by clinicians from different institutions and with diverse levels of nosological accuracy who may have used the term in a more casual manner.
Another important difference from Walker et al's findings is that the normal levels of duodenal eosinophils for our population appeared to be considerably higher than those of both Swedes 1 and
Australians, 2 but similar to those reported for Iranians. 4 This raises the possibility that the patients we defined as normal were not completely normal, but had some subtle symptoms (perhaps nonulcer dyspepsia) that clinicians felt were not sufficiently important to report in a request for histopathological evaluation. Truly normal subjects are extremely difficult to find. A study aimed at determining the normal contents of eosinophils in the duodenum would be unlikely to be approved by an ethical committee and even less likely to be funded. Therefore, outside of the special circumstances of the Kalixanda cohort who served as normal controls in Talley 
